Role of guanine nucleotide binding protein in the activation of polyphosphoinositide phosphodiesterase.
Interaction of ligands with 'Ca2+-mobilizing' receptors is thought to result in the generation of two second messengers, inositol trisphosphate and diacylglycerol, from a common substrate, phosphatidylinositol 4,5-bisphosphate (PtdIns(4,5)P2) (refs 1, 2), a component of plasma membranes. It is not known how the occupation of such receptors is translated into the activation of the catalytic unit polyphosphoinositide (PPI) phosphodiesterase, and then to cellular activation, but our recent experiments suggest that GTP regulatory proteins may be involved. In mast cells, non-hydrolysable analogues of GTP introduced and then trapped in the cytosol are able to substitute for external ligands in inducing exocytosis, a well-defined Ca2+-dependent process, suggesting that guanine nucleotide regulatory proteins may act by stimulating the catalytic activity of the PPI phosphodiesterase. We now provide evidence that mast cell secretion is inhibited by internalized neomycin, a compound known to interact with PPI. We also show that the PPI phosphodiesterase of human neutrophil plasma membranes can be activated simply by adding GTP analogues in the presence of concentrations of Ca2+ that pertain in unstimulated cells. These findings strongly support the idea that the coupling factor linking receptor and PPI phosphodiesterase is a guanine nucleotide binding protein analogous to those involved in the activation and inhibition of adenylate cyclase.